UV-Vis Measurements. The initial concentration of the Au NP dispersion was determined by ICP-OES measurements (cAu = 0.50·10 -3 mol·L -1 ). Furthermore, the concentration of elemental gold ([Au]) can be determined directly from the measured UV-Vis spectrum according to eqn (S1), using the absorbance of the Au NP dispersions at a wavelength of  = 400 nm (A400). 1 The Au content in [µg] (mAu, UV-Vis 400nm) is then calculated from the respective volume of the dispersion and the molar mass of Au (MAu = 196.97 g·mol -1 ). In addition, a calibration based on the employed Au NP dispersion was constructed by plotting the absorbance at  = 400 nm vs. the Au content (in [µg]) of the dispersions with different dilutions (Fig. S5 ). For both methods the amount of embedded gold in the hybrid nonwovens was calculated from the respective Au contents of the dispersions before and after loading (difference method).
The dilution factor f indicates the dilution of the measured dispersion. 1 (S1) Determination of patch sizes and average micelle lengths by TEM. The determination of the patch size (red for the amidated and blue for the PS patches) was done with ImageJ using the tool "straight line" after setting the scalebar (Fig. S7 ). The mean average and standard deviation were calculated from 100 patches. The mean length and standard deviation of the worm-like micelles was calculated using the tool "segmented line" (green), evaluating 100 worm-like micelles. The reaction rate constants k, normalized to the concentration of n-butanol ([n-BuOH] = 10.93 mol•L -1 ) and the overall surface area of the embedded Au NPs (SNP,total), were determined from eqn (S6). The total NP surface area (SNP,total, eqn (S7 -S10)) was calculated on the basis of the Au NP´s mean diameter (DTEM = 9.5 ± 2.4 nm), the Au content in the hybrid nonwovens (mAu, UV-Vis 400nm, Table 2 ) and the density of Au (ρAu = 19.32 g•cm -3 ). The errors for SNP,total (eqn S11) and k (eqn S12) were calculated based on error propagation. 
